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APPENDIX 

Touching 

REFLECTIVE  DIALLING. 


By  John  Lyon: 

Frofeffor  of  this ,  or  any  other  part  of  the 

Mathematicks,  neer  Sommerfet 
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DIRECT  DIALLING 

•  \  -*'  5  K  i 

Bv  a  Hole  or  Nodus. 


To  draw  a  Did  under  any  window  that  the  Sun  (bines  upon  by 
help  of  a  thread  fafened  tn  any  point  of  the  direct  j4xis 
found  in  the  Ceiling  and  a  hole  in  any  pane  of  glajfe^ 
or  a  kjtob  or  No  due  upon  any  fide  of  the 
window  or  windowpoft . 

Construction 

Jrft5draw  on  paftboard  or  other  material,  an  Hori¬ 
zontal  Dial  for  the  Latitude  propoled. 

Then  by  help  of  the  Suns  Azimuth,  which 
may  be  found  by  help  of  a  general  Quadrant,  at 
anytime,  or  by  knowing  the  true  hour  of  the 
day  with  the  help  ot  the  faid  Horizontal  Dial: 
and  draw  that  true  Meridian  from  the  hole  or  Nodus  propofed, 
both  above  on  the  Cieling,  and  below  on  the  walls  and  floor  of 
the  Room  ;  fo  that  if  a  right  line  were  extended  from  the  faid 
hole  or  Nodus  by  any  point  in  any  of  thofe  lines,  it  would  be  in 
the  meridian  Circle  of  the  World, 


y 
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Dir  eft  BUHw&  by  a  Hole  or  Nodus 


To  finde  a  point  in  the  dirett  Axis  of  the  world ,  which  will  ever 
fall  to  be  in  the  faid  Aieridian^  in  which  point  the  end 
of  a  thread  is  to  be  f aft  ened* 
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Flrft,  fix  the  end  of  a  thread  or  fraall  filk  in  the  center  of  the 
HoleorNodus#and  move  the  other  end  thereof  up  or  down 
in  the  faid  meridian  formerly  drawn  on  the  Cieling  or  wall, 
untill  by  applying  the  fide  of  a  Quadrant  to  that  thread,  it  is 
found  to  be  elevated  equal  to  the  Latitude  of  the  place  ;  fo  is  that 
thread  dire&ly  fcituatcd  parallel  to  the  Axis  of  the  world,  and;: 
the  point  where  the  end  of  that  thread  toucheth  the  meridian  ei¬ 
ther  on  the  Cieling  or  wall,  is  that  point  in  the  dire&  Axis  fought 
for,  wherein  fix  one  end  of  a  threaa,  (which  threadjwill  be  of  pre- 
lent  ulein  proje&ing  of  hour-points  in  any  place  propofed,  then  r 

:  To  find  the  Hour-points  either  under  the  window y  or  any  other 

convenient  place  in  the  Room . 

Place  the  center  of  the  faid  Horizontal  Dial  in  the  Center  of 
the  Hole  or  Nodus ;  alfo  feituate  the  faid  Dial  exa&Jy  parallel  to* 
the  Horizon,  and  the  meridian  of  the  faid  Dial  in  the  meridian 
of  the  world,  which  (as  before)  may  eafily  be  done,  if  at  that  in- 
ftant  you  know  the  true  hour  of  the  day.)  Then  take  the  thread 
whole  end  is  fixed  in  a  point  in  the  dired  Axis,  and  move  it  to 
and  fro,  until  the  laid  thread  doth  interpofe  between  your  eye, and 
the  hour-line  on  the  faid  Horizontal  Dial  which  you  intend  to 
draw,  and  then  keeping  your  eye  at  that  feituation,  make  a  point 
or  mark  in  any  place  where  you  plcafe,  or  under  the  window-,  fo 
that  the  laid  thread  or  firing  may  interpofe  between  that  point  or 
marklo  made,  and  your  eye,  as  aforefaid  ;  which  faid  point  To, 
found  will  fhew  the  true  time  of  the  day  at  that  hour  all  the  year. 
Ibr.g,  the  Sun  (Lining  thereon,  fo  will  that  point,  together  witk 
the  laid  thread,  ferve  to  ihew  the  hour,  inftead  of  an  hour¬ 
line. 

In  like  manner,,  the  faidthread  fixed  in  the  Axis  may  be  a®aia 
moved  to  and  fro,  until  the  faid  thread  doth  interpofe  between  the 
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eye 


Dialling  on  the  floor  of  a  Room .  p 

eye  and  arty  other  hour-line  defired  on  the  faid  Horizontal  Dial 
and  then  (as  before)  make  another  point  or  mark  in  any  place  ar. 
pleafure^or  under  the  laid  window,  by  proje&ing  a  point  from 
the  eye,  fo  that  the  laid  thread  alfo  interpofe  between  that  point  to 
be  made  and  the  eye,  fo  will  that  point  fo  found  fhew  the  true 
time  of  the  day  for  the  fame  hour  that  did  the  hour  line  on  the 
faid  Horizontal  Dial,  which  was  fhadowed  by  the  laid  thread. 

In  like  manner  may  be  proceeded  (by  help  of  that  thread,  and 
the  feveral  hour- lines  on  the  faid  Horizontal  Dial)  to  finde  the 
other  hour-points  which  muft  have  the  fame  numbers  let  te  them 
as  have  the  hour-  lines  on  the  laid  Horizontal  Dial. 

Otherwifc  to  make  a  Dial  from  a  hole  in  any  pane  of  glafle  in 
a  window  ,  and  to  graduate  the  hour-lines  below  on  the  Sell,  or 
Beam.,  or  on  the  ground,  that  hole  is  fuppofed  to  be  the  center  of 
the  Horizontal  Dial,  and  being  true  placed,  the  ft  lie  thereof,  if 
fuppofed  continued,  will  run  into  the  point  in  the  Meridian  ol  the 
Ciclin^  before  found,  where  a  thread  is  to  be  fixed  ;  then  let  one 
cxtend°a  thread  faftned  in  the  center  of  the  Horizontal  Dial  pa- 
rallelly  to  the  Horizon,  over  each  refpe&ive  hour-line,  and  hold7- 
it  fteady,  lfet  another  extend  the  thread  faftened  in  the  Meri¬ 
dian,  in  the  Cieling  along  by  the  edges  of  the  former  Horizontal 
thread,  and  fo  this  latter  thread  will  finde  divers  points  on  the 
around,  through  which  if  hour-lines  be  drawn,  and  the  Sun  fhine 
through  the  hole  in  the  pane  of  Glafle  before  made, the  fpot  of  the 
Sun  on  the  ground  fhall  fhew  the  time  of  the  day. 

For  the  points  that  will  be  thus  found  on  the  Beam  or  Tran- 
fome,  the  thread  fixed  in  the  C  leling,  or  inrtead  of  it  a  piece  of 
tape  there  fixed  muft  be  moved  fo  up  and  down,  that  the  lpot  of  the 
Sun  may  fhine  upon  it,  and  being  extended  to  the  Tranfome  or 

Beam  graduated  with  the  hour-lines,  as  before  dire&ed*  itthcre 

fhews  the  time  of  the  day.  Here  note,  that  it  will  be  conveni¬ 
ent  tc  have  that  pane  of  Glafle  darkened  through  which  that  fpot' 
is  to  fhine. 

I*i  like  manner  may  a  Dial  be  made  frpm  a  nail  head,  a  .knot  m 

a-  ftrine*ied  any  where  a  €roffe,,or  from  any  point  driven  into  the 

.  bat. 


4  *1) tailing  for  the  Weather* 

bar  of  a  window,  and  the  hour-lines  graduated  upon  the  Tran- 
fome  or  board  underneath. 

To  make  a  Refle&ed  Dial  on  the  Ceiling  of  thcRoom  is  one- 
ly  the  contrary  of  this,  by  fuppofing  the  Horizontal  Diall  with 
its  (file  to  be  turned  downwards,  and  run  into  the  true  meridian 
on  the  ground,  where  the  thread  is  to  be  fixed,  and  to  be  extended 
along  by  the  former  Horizontal  thread  (held,  over  the  refpc&iye 
hours  as  before)  upward,  to  find  diveis  points  in  the  Cieiing,  as 
(hall  afterwards  be  fhewed* 


Of  Dials  to  ft  and  in  the  Weather* 

.  „  ;  5  <"■'  '-t.  ( 

T  hefe  may  be  alfo  made  by  help  of  an  Horizontal  Dial . 

it  i *  -  .  f  ,ig  g.  » f . 

•  * 

DRive  two  nails  or  pins  into  the  wall,  on  which  the  edge  of  a 
Board  of  competent  breadth  may  reft, then  to  holdup  theo- 
ther  fide  of  the  Board, drive  two  hooks  into  the  wall  above, 
whereto  with  cord  or  line  the  outfide  of  the  Board  may  be  iuftain- 
ed,and  this  Board  being  Horizontal, place  the  Horizontal  Dial  its 
Meridian-line  in  the  true  Meridian  of  the  world.  If  a  Plain 
look  towards  the  South,  the  flilc  of  the  Horizontal  Dial  conti¬ 
nued  by  a  thread  from  the  center  will  run  into  the  Plain ,  which 
note  to  be  the  center  of  the  new  Dial,  as  alio  that  line  is  the 
new  (file,  which  muff  be  iupported  with  llayes ,  when  you  fix  it 
up. 

By  a  thread  from  the  center  laid  over  every  hour-line  on  the 
Horizontal  Dial,  crofs  the  Horizontal  line  of  the  Plain,  which 
note  with  the  fame  hours  the  Horizontal  Dial  hath. 

The  hour-hnes  on  the  Plain  are  to  be  drawn  from  the  center 
before  found  through  thofe  points,  and  io  cut  off  by  the  Dial  or 
continued  at  pleafure. 

If  the  Center  of  the  Dial  be  aftigned  before  you  be^in  the 
work,  in  Inch  Cafes  you  may  remove  the  Horizontal  Dial  up  and 
down,  keeping  it  (fill  to  the  true  petition  or  hour,  till  you  finde 
the  Axis  or  ftile  run  into  the  Center. 

'J  ■ 


But 


Ref  ratted  Dials* 

Bat  if  the.  Plain  look into  the  Eaft  or  Weft,  then  pofiibly  the 
Axis  of:  the  Horizontal  Dial  will  not  meet  with  the  Plain.*  in 
fucVCafes  y©u  muft'fix  a  board  lb,  that  it  may  receive  the  Axis, 
(the  board  being  perpendicular  to  the  Plain)  this  ftile  or  Axis  is 
to  be  fattened  to  the  Plain  by  t(wo  Refts,  the  hour-lines  may  be 
drawn  by  the  eye,  or  fhadoweaout  by  a  Light :  Bring  the  thread 
that  reprefents  the  Axis  or  ftile  into  any  hour-point  (on  theJdori- 
zontai  Dial)  by  your  eye  or  fhadow ;  at  the  lame  time  the  thread 
or  flhadow  making  marks  on  the  Plain,  fhews  where  the  hour- 
lines  are  topaffe. 

After  the  fame  manner  any  hour-line  is  to  be  drawn  over  any 
irregular  or  crooked  Plain.  Further  obi'erve,  that  any  point  in* 
the  middle,  or  neer  the  end  ©f  the  ttile  will  as  well  fhew  the  hour 
of  the  Day*  as  the  whole  ftile. 

: 


Dials . 


IF  you  ftiek  up  a  pin  or  ftick,  or  aflign  any  point  in  any  concave 
Boul  or  Difh,  to  fhew  the  hour,  and  make  that  the  center  of  the 
Horizontal  Dial,  alfigning  the  meridian- line  on  the  edges  of 
the  Boul,  point  out  the  reft  of  the  hour-lines  alto  on  the  edges  of 
the  Boul,  and  taking  away  the  Horizontal  Dial,  elevate  a  firing 
or  thread  from  the  end  of  the  faid  pin  faftned  thereto  over  the 
Meridian-line  equal  to  the  Elevation  of  the  Pole  or  the  Latitude 
of  the  place  ;  then  with  a  candle,  or  if  you  bring  the  thread  to 
(hade  upon  any  hour-point  formerly  marked  out  on  the  edges  of 
the  Boul,  at  the  fame  time  the  (hade  in  the  Boul  is  the  hour  line* 
And  if  the  Boul  be  full  of  water,  or  any  other  liquor,  you  may 
draw  the  hour-lines,  which  will  never  fhew  the  true  hour,  unlelle 
filled  with  the  faid  Liquor  again. 


Reflected 


- 


\  V'.‘* 

To  draw  a  Reflected  "Dial  on  any  Plain  or  Plains ,  be  they  ne¬ 
ver  fo  Gibow ,  and  Concave,  or  Convex^.  or  any  irregularity 
whatfoever,the  Glaft  being  fixed  at  any  Pectination  at  flea - 
furej  ( provided  it  may  cafl  its  Reflex  upon  the  places  pro - 
pofed. )  Together  with  all  other  necejjary  lines  or  furniture 
thereon ,  viz.  the  Parallels  of  Declination ,  the  Azimuth 
lines,  the  Parallels  of  Altitude  ( or  proportions  of  fkadoxs) 
the  Planetary  Hour-lines,  and  the  Cufpis  of  thofe  HoufieS 

which  are  above  the  Horizon,  (sf  c. 

\ 

i.  If  the  Cjlajfe  be  placed  Horizontal  upon  the  Tran- 
fome  of  a  -window ,  or  other  convenient  place  : 

How  upon  the  Watt  or  Cieling  whereon  that  Glajfe 
doth  re  fie  A  to  draw  the  Hour- lines  thereon ,  although  it 
be  never  fo  irregular ,  or  in  any  form  what  foe  ver . 
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CONSTRUCT!  O. 


FIrft,  draw  on  Paftboard  or  otter  Material  an  Horizontal 
Dial  for  the  Latitude  propofed. 

Then  by  help  of  the  Azimuth,  or  at  the  time  when  the 
Sun  is  in  the  Meridian ;  or  by  knowing  the  true  hour  of 
Day,  whereby  may  be  drawn  fcveral  lines  on  the  Cieling,  Floor, 
and  Walls  of  the  Room;  fo  as  in  relpeft  of  the  center  of  the 
Glaflfe  they  may  be  in  the  true  Meridian-circle  of  the  World : 
For  if  right  lines  were  extended  from  the  center  of  the  faid  Glade 
by  any  point,  though  elevated  in  any  of  thofe  lines  fo  drawn,  it 
would  be  directly  in  the  Meridian  Circle  of  the  World. 

Now 


' 


%jfleBed  Dialling  from  any  Horizontal  Glajfe,  7 

<  Now  all  Reflexive  Dialling  is  performed  from  that  principle 
in  Optickj ,  which  is,  That  the  angle  of  Incidence  is  equal  to  the 
angle  of  Reflection.  And  as  any  dire&  Dial  may  be  made  by  help 
of  a  point  found  in  the  dire#  Axis,  fo  may  any  Refle&ed  Dial 
be  alio  made  by  help  of  any  point  found  in  the  Reflected  Axis. 

And  in  regard  the  refle&ed  Axis  for  the  moll  part  will  fall  a- 
bove  the  Horizon  of  the  Glafle  without  the  window,  lo  that  no 
point  there  can  be  fixed,  therefore  a  point  mult  be  found  in  the 
laid  Reflected  Axis  continued  below  the  Horizontal  of  the  faid 
Glafle,  until  it  touch  the  ground  or  floor  of  the  Room  in  fome 
part  of  the  Meridian  formerly  drawn,  which  point  will  be  the 
point  in  the  reverfed  Axis  d. fired,  and  may  be  found,  as  follow- 
eth. 

One  end  of  the  thread,  being  fixed  at  or  in  the  center  of  the 
faid  Glafle,  move  the  other  end  thereof  in  the  meridian  formerly 
drawn  below  the  laid  Glafle,  until  the  faid  reverfed  Axis  be  de- 
prefled  below  the  Horizon,  as  the  dire<fl  Axis  was  elevated  above 
the  Horizon,  which  may  be  done  by  applying  the  fide  or  edge  of 
a  Quadrant  to  the  faid  thread, and  moving  the  end  thereof  to  and 
fro  in  the  faid  meridian,  until  the  thread  with  a  plummet  cut  the 
fame  decree  as  the  Pole  is  above  the  Horizontal  Glade,  and  then 
that  point  where  the  end  of  the  thread  toucheth  the  Meridian  ei¬ 
ther  on  the  floor  or  wall  of  the  room,  is  the  point  in  the  refle&ed 

reverfed  Axis  foug  he  for.  - 

Now  if  the  Reverfed  Axis  cannot  be  drawn  from  the  Glafle  by 
reafon  of  the  jetting  of  the  window  or  other  impediment,  that 
point  in  the  reverfe  Axis  may  be  found  by  a  line  parallel  thereto, 
by  fixing  one  end  of  it  on  the  Glafle,  and  the  other  end  in  the  me¬ 
ridian,  fo  as  that  it  may  be  parallel  to  the  floor  or  wall  in  which 
the  reverfed  Axis -point  will  fall)  and  finde  the  Axis  point  from 
that  other  end  of  the  lath  :  fo  if  the  fa\ne  Diftance  be  fet  from  that 

point  backward  in  the  Meridian  on  the  floor,  as  is  the  Lath,  the 

point  will  be  found  in  the  Reverfed  Axis  defired.  a  p 

Thus  having  found  a  point  in  the  reflected  reverfed  Axis  j  it  is 
not  hard,  by  help  whereof  and  the  Horizontal  Dial,  to  draw  the 

refle&ed  hour-lines  on  any  Cieling  or  Wall, be  it  never  fo  concave 
or  convex.  ^  & 


t  Refitted  ‘Biding  from  any  Horizontal  Glaffe. 

To  do  which  :  Firft  note,  that  all  (taught  lines  in  any  projefti- 
en  on  any  Plain, do  always  reprefent  great  Circles  in  the  Sphere, 

filch  arc  all  the  hour-lines.  .  ,  ,  , 

Place  the  center  of  this  Horizontal  Dial  in  the  center  of  the 
Glaffe,  the  hour-lines  of  the  faid  Dial  being  horizontal  and  the 
Meridian  of  the  faid  Dial  in  the  Meridian  of  the  world,  which 
nny  be  done  by  plumb  lines  let  fall  from  the  meridian  on  the  Cie- 
lino  :  Then  fix  the  end  of  a  thread  or  filk  in  the  (aid  center  of  the 
Dial  or  Glaffe,  and  draw  it  direaiy  over  any  hour-line  on  the 
Dial  which  you  intend  to  draw  ,  and  at  the  further  tide  ot  the 
room,  and  there  let  one  hold  or  fallen  that  thread  with  a  (mall: 

nail. 

Then  in  the  point  formerly  found  on  the  reverfed  Axis  on  the 
floor,  fix  another  thread  there  (as  formerly  was  done  in  the  cen¬ 
ter  of  thcDiall)  then  take  that  thread, and  make  it  juft  touch  the 
thread  (on  the  hour-line  of  the  Horizontal  Dial  extended)  in  any 
point  thereof,  it  matters  not  whereabouts,  and  mark  where  the  . 
end  of  that  thread  toucheth  the  Wall  or  Cieling,  and  there  make 
Home  mark  or  point. 

Then  again  move  the  fame  thread  higher  or  lower  at  pleafure, 
till  it)  as  formerly  touch  the  laid  lame  hour  thread,  and  maik  a- 
ga in  whereabouts  on  the  wall  or  Cieling,  the  end  of  the  faid 
thread  alfo  toucheth.  In  like  manner  may  be  found-  more  points 
at  pleafure,  but  any  two  will  be  fufficient  for  the  projecting  or 
drawing  any  hour-line  on  any  plain  ,  how  irregular  ioever. 
For  if  you  move  a  thread,  and  alfo  your  eye  to  and  fro,  un¬ 
til  you  bring  the  laid  thread  direitly  between  your  eye  and  the 
points  formerly  found,  you  may  projeCt  thereby  as  many  points 
as  you  pleal'e  at  every  angle  ot  the  W all  or  Cieling,  whereby  the 
reflected  hour-line  may  be  exactly  drawn- 

Again,  in  like  manner  remove  the  laid  thread  faltned  in  the 
center  of  the  Horizontal  Dial,  (which  alio  is  the  center  of  die 
Glaffe)  on  any  other  hour-line  defired  to  be  drawn,  and  as  be¬ 
fore  fatten  the  other  end  of  the  thread,  by  a-lmall  nail,  or  other- 
wile  at  the  further  fide  of  the  room,  but  lb  that  the  faid  thread  . 
may  lie  jult  on  the  hour-line  propofed  to  be  drawn  on  the  Hori¬ 
zontal! 


/ 


Reflected  Dialling  from  any  Horizontal  Glaffe.  p 
zontai  Dial.  Then  (as  before)  take  the  thread  fattened  in  the 
point  on  the  reflected  Axis,  and  bring*  it  to  touch  the  thicad  o 
the  hour-line  in  any  part  thereof,  and  mark  where  the  end  of^that 
thread  toucheth  the  laid  Wall  or  Cieling  *:  Then  again  (as  before) 
move  the  laid  thread  lo-,  as  that  it  only  touch  the  laid  thread  o 
the  hour-line  in  any  other  part  thereof,  and  alio  mark  wheie 
the  end  of  that  thread  toucheth  the  faid  Wall  or  Cieling:  o 

is  there  found  two  points  on  the  Wall  or  Cieling,  being  in  tie 
rcfte&ed  hour-line  delired,  by  help  of  which  two  points  the  whole 
hour-line  may  be  drawn  ;  for  if  (as  before)  a  thread  be  lo  icitu- 
ated  that  it  may  interpole  between  the  eye  and  the  (aid  two 
points  found,  you  may  make  many  points  at  pleaiurc,  whereunto 
the  laid  thread  may  alio  interpoie,  which  for  more  conveniency 
may  be  made.at  every  angle  or  bending  of  the  Wall  or  Cieling, 
be  they  never  id  many :  So  that  if  lines  be  drawn  from  point  to 
poi.it  that  faid  refledted  hour-line  will  be  alio  exactly  drawn. 

In  like  manner  may  the  other  hour-lines  be  drawn  lo, that  the 
Reflex  or  fpot  of  the  Sun  from  the  laid  Horizontal  Glaffe  idtuatec 
in  the  faid  window  (as  before)  fhining  amongfl  the  (aid  reflex  - 
ed  hour-lines  drawn  on  the  wall  or  Cieling,  will  exactly  ftiew 

th' Now  if  lines  behrawn  round  about  the  faid  Room,  equal  to 
the  Horizon  of  the  faid  Glaffe,  it  will  Ihew  when  the  Sun  is  uv 

or  necr  the  Horizon. 

To  draw  the  Equator  and  Tropickjon  any  Wall  or  Cieling 
to  any  Horizontal  refleffitng  ylaJje* 

I  To  draw  the  RefleSled  Equator  or  Squinoilial-lme  on  the 
Waller  Cieling, which  represents  a  great  Circle. 

Aire  th*  thread  fixed  in  the  Center  of  the  Glafle,  and 

T£~£  -  ss&tsta 

be  elevated* equal  w’the 

be  alwayes  perpendicular  to  the  reve  jne- 


itf  1  r  Ref  eft  cd  Dialling  from  Any  Horizontal  Glajfe* 

Meridian  where  the  end  of  that  thread  falls,  then  on  that  point 
and  the  (aid  meridian  line  on  the  Cieling  ere&  a  perpendicular 
line,  which  line  may  be  continued  on  any  plane  whatloevcr,  and 
is  the  reflected  Equinoctial  line  defired* 

Note  that  all  great  Circles  are  right  lines,  &  are  alvvayes  drawn 
or  project ed  from  a  right  line. 

'  v  m 

2*  To  dra#  theTropickj,  Notc>  that  all  parallels  of  Decli¬ 
nation  are  lejfer  Circles ,  and  are  Co nick^S eUions . 

Wjlrft,  make  or  take  out  of  fomc  Book  a  Table  of  the  Suns  Al- 
titude  for  each  hour  of  the  day,  calculated  for  the  pl^ce  or  La¬ 
titude  propofed,  when  the  Sun  is  ,in  either  of  the  Tropicks. 
Then  take  the  thread  fixed  in  the  center  of  the  Glaffe,  and  by 
applying  one  fide  of  a  quadrant  to  the  laid  thread,  and  moving 
one  end  ot  it  to  and  fro  in  the  hour- line  propofed,  elevate  the  faid 
thread  anfwerable  to  the  Suns  height  in  that  hour,  when  he  is  in 
that  Tropick  you  defiie  to  draw,  and  mark  where  the  end  of  that 
thread  lo  elevated  toncheth  in  that  hour-line  propofed.  So  may 
you  in  like  manner  finde  a  feveral  point  in  each  hour-line  for  the 
Suns  height  in  that  Tropick,  whereby  a  line  may  be  drawn  on 
the  Wall  or  Cieling  from  point  to  point  formerly  made  in  the 
faid  hour-lines,  which  the  Tropick  defired. 

In  like  manner  may  any  parallel  of  Declination  be  drawn  :  If 
there  be  calculated  a  Table  of  the  Suns  altitude  at  all  hours  of 
the  day,  when  the  Sun.  hath  any  Declination  propofed,  whereby 
may  be  drawn  cither  the  Parallels  of  the  Suns  place,  or  the  paral¬ 
lels  of  tl>;  length  of  the  day. 

To  draw  the  paralltls  of  Declination  to  -any  HtfUUedGlalTe  molt 
eafilj,byhrlpof  a  Trigon  fir  ft  made  on  paft  board  or 

*t her  material. 


F  b  Fi§0n  t0  reflcded  rovet  fed  A*is>  ‘hat  the  center 

may  be  in  the  center  of  the  GklTe,  then  will  the 
FquinoJhal  on  the  1  rigon  be  perpendicular  to  the  faid  Axis; 
■l.en  take  the  thread  fixed  in  the  center  of  the  GlafTe,  and  lay  it 

along 
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along  either  -of  the  Tropicks.or  ocher  parallels  of  Declination 
required,  which  is  drawn  on  the  faid  Trigon,  which  thread  muft 
becontinued  lb,  that  the  end  thereof  may  touch  any  hour-line, 
and  on  that  hour-line  mark  the  point  of  touch,  the  thread  being 
ftill  laid  on  the  fame  parallel  of  declination  on  the  Trigon  :  in 
the  fame  manner  finde  a  point  in  each  hour-line.  Laftly,  draw 
alineby  thofe  points  fo  found,  which  will  be  the  Tropic k4ine  or 
other  paralU  of  declination,  as  the  thread  was  laid  on,  on  the  Tri- 
gpn. 

T o  draw  the  ^Azimmh-lineton  an)  Wall  or  Cielmg  to  Any  Ho¬ 
rizontal  re  fielding  Glajfe.  ISiote  that  all  t/^ztrvuth  s 

are  great  Circles . 

FIrft,  find  a  vertical  point,  either  above  to  the  Zenith,  or  below 
to  the  Nadir  of  the  Glafle  (by  fome  called  a  perpendicular  or 
plumb  line)  and  mark  in  what  point  it  cuts  the  floor  of  the  room, 
which  point  I  call  the  refle&ed  vertical  paint,  wherein  the  end  ofc 
a  thread  is  to  be  fixed :  For  by  a  point  found  in  the  refle&ed  Ax¬ 
is  of  the  Horizon  the  Azimuths  may  be  drawn,  as  by  a  point 
found  in  the  refle&ed  Axis  of  the  Equinoftial  the  hour-lines 

may  be  drawn..  ,  .  »  , 

Then  on  paftboard  or  other  material  draw  the  points  ot  the 

Comrade  or  other  degrees,  and  fix  the  center  thereof  in  the  cen¬ 
ter  ot  the  Glade,  and  the  meridian  thereof  in  the  meridian  otthe 
world,  as  was  fhewn  in  drawing  tjie  hour-lines*  being  caretulto 

place  it  horizontal.  ,  ,  «  .  , 

Then  take  the  thread  fixed  in  the  place  of  the  glafle,  and  draw 
it  over  any  Azimuth,  which  is  defired  to  be  drawn,  and  at  the 
further  fide  of  the  Room  fatten  that  thread  with  a  fmall  nail  as  it 
was  in  drawing  the  refle&ed  hour-lines:  Then  take  the  thread 
whole  end  is  fattened  in  the  laid  rcfle&  vertical  point,  and  bring 
that  thread  fo  as  juft  to  touch  the  faid  horizontal  thread,  and  aug-  - 
ment  it,  until  the  end  thereof  touch  the  wall  or  Cielmg,  and  there 
make  a  mark  or  point.  In  like  manner,  move  the  faid  thread, , 

whofe  end  is  fattened  in  the  faid  vertical  point,  higher  or  lower  at 

plea-. 

-  ■'  v  . 
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pleafure,  till  as  formerly  it  touch  the  (aid  horizontal  thread,  and 
mark  again  whereabouts  the  end  thereof  toucheth  the  laid  Wall 
orCicling:  Now  by  help  of  thefe  two  points  found  in  the  re¬ 
flected  Azimuth  line,  the  whole  Azimuth  line  may  be  drawn; 
for  if  (as  before  in  drawing  the  Hour-lines)  a  thread  be  iofcitaa- 
ted,  that  it  may  interpole  between  the  eye  and  the  faid  two  points, 
you  may  make  many  points  at  pleafure,  to  which  the  faid  thread 
lo  fituated  may  alfo  intcrpofe,  which  may  be  made  at  every  angle 
or  bending  of  the  wall  or  Cieling  (as  before)  whereby  the  refledt- 
ed  Azimuth-line  defired  may  be  drawn.  In  like  manner  may 
the  other  reflected  Azimuth  lines  be  drawn. 

Alfo  there  may  be  lines  drawn  parallel  to  the  Horizon  round 
about  the  room,  by  help  of  the  thread  fixed  in  the  center  of  the 
Glafie,  and  a  j^uadrant  for  the  elevation  thereof,  which  will  fticw 
the  Suns  altitude  at  any  appearance  thereof. 

Thus  have  I  (hewed  the  drawing  ef  a  Reflected  Dial  from  an 
Horizontal  ^jlaffe^  with  all  the  ufualfurniture  thereon ,  though 
the  wall  tr  place  on  which  it  is  to  be  drawn  be  never  fo  gibom  or 
irregular >  or  in  what  Jhape  foever . 

Now  the  Glaffe  may  be  exaCtly  fituated  Horizontal,  if  you 


draw  a  re  fie  ded  parallel  for  the  prefent  day,  and  know  alfo  the 
true  hour,  and  fo  place  the  Glaffe,  that  the  jfpot  or  reflex  of  the 
Sun  may  fall  thereon  cn  the  Cieling,  for  there  is  no  way  by  an 


J  E?  “ 

Inftrumentto  do  it,  the  Glaffe  is  fo  fmall. 
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Of  Reclining  Reflecting  Glafles. 

Reflected  Dialling  from  any  Reclining 

,  Glaffe. 


I  fhall  now  fhew  how  to  draw  any  Reflected  X)ial9 
with  all  the  Furniture  (that  poffible  may  be)  the  Glafs 
being  fet  at  any  poffible  Reclination. 

I  In  the  drawing  of  which  there  is  principally  to  be 
confidered, 

1  The  Reflected  Horizon,  j ^sTote  ,  the  Horizon  Sc  Meri- 

2  The  Reflected  Meridian*  jdian  are  two  great  circles. 

i  To  draw  the  Refie&cd  Horizon  according  to  the  Jitnatton  of 
any  reclining  Piaffe  whatfoever  • 

let  two  pieces  of  nealed  wire  be  fattened  on  the  win- 
Lj  dow  on  each  fide  of  the  laid  Glafle,  the  ends  thereof  being 
H  1  without  the  room  in  the  air,  at  whofe  ends  let  there  be 
faftned  a  thread  which  may  be  pulled  ftraight  at  pleafure, 
by  bending  of  the  wire,  then  bend  thole  wires  upward  or  down¬ 
ward,  until  the  thread  fattened  at  the  end  of  each  wire  be  exaClly 
horizontal  with  the  center  of  the  Glafle,  which  may  be  tried  by  a 
quadrant:.  Then  I  tie  a  firing  or  thread  crofs  the  room,  in  fuch 
fort  that  I  may  from  mott  part  of  the  thread  fee  the  reflecting  glafs, 
and  therein  the  faid  horizontal  thread  without  the  room  :  Then  on 
the  faid  thread  crofs  the  room,  I  tie  a  flipping  knot  to  move  to 
and  fro  at  pleafure,  which  knot  I  move  to  and  fro  on  the  faid 
thread,  untilby  looking  in  the  faid  Glafle  I  finde  from  my  eye 
the  faid  knot  and  part  of  the  horizontal  thread  without,  all  as  it 
were  in  a  right  line,  the  one  interpofing  the  fight  of  the  other.. 

Then, 
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Then  being  careful  to  keep  the  knot  in  that;  portion,  fatten  ofle 
end  of  a  thread  in  the  place  of  the  center  of  the  reclining  reced¬ 
ing  ojaflfe,  arid  bring  that  thread  fo,  as  jutt  to  touch  the  aforefaid 
knot,  augmenting  that  thread,  until  the  end  thereof  touch  the  wall 
or  Cieling,  and  there  make  a  mark  or  point,  fo  is  there  one  point 
found  on  the  Wall  or  Cieling  in  the  Refleded  Horizon  of  the 
World.  Then  I  begin  again,  and  remove  the  portion  of  that 
thread  (which  went  overthwart  the  Room)  either  higher  or  low¬ 
er  at  pleaiure,  ttill  having  regard  that  I  may  from  the  mott  part  of 
the  faid  thread  fee  the  Reflecting  Glafle,and  therein  the  fame  ho¬ 
rizontal  thread  without  the  room#  Then,  as  before,!  move  the  faid 
knot  on  the  faid  thread  to  &  fro,until(as  before)by  looking  in  the 
faid  GiafTe  I  find  from  my  eye  the  faid  knot, and  part  of  the  Hori¬ 
zontal  thread  both  in  one  right  line,  the  one  interpofing'  the  fiaht 
of  the  other  ;and  by  the  faid  knot  I  bring  that  thread,  whole  end  is 
fattened  in  the  center  of  the  faid  glarfe,  and  keeping  it  juft  to 
touch  the  faid  knots  I  continue  it,  until  the  end  thereof  touch  the 
Wall  or  Cieling,  as  before,  and  there  I  make  another  mark  or 
point ;  fo  is  there  two  points  found  in  the  faid  refle&ed  Horizon 
on  the  wall  or  Cieling.  By  which  faid  two  points,  if  a  thread  (as 
before)  be  fo  feituated,  that  it  may  interpofe  between  the  eye  and 
the  faid  two  points,  there  may  be  many  points  made  to  be  in  the 
fame  interpofition  of  the  thread ,  which  (as  before)  may  be  made 
at  every  bending  or  angle  of  the  Wall  or  Cieling,  whereby  the 
refle&ed  Horizon  defired  may  be  drawn,  by  drawing  a  line  from 
point  to  point  round  about  the  Room;  Which  wil  be  the  true 
refle&ed  Horizon  according  to  the  fituation  of  theglafle. 

2  To  dr  aw  the  RefleEled  Meridian,  According  to  the  'jit  nation 
of  any  Reclining  Glaffewhatfoever . 

V 

FIrft,  take  a  lath  or  thin  piece  of  wood  of  any  convenient 
length  at  pleafure,  as  fome  one  and  an  half,  or  two  foot  long, 
and  at  each  end  thereof  make  a  hole,  the  one  to  hang  a  thread 
and  plummec,  and  the  other  is  to  put  a  fmall  nail  therin  tofaften  it 
in  fome  part  of  the  window  over  the  center  of  the  Glaffe,  fo 

that 


I 
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that  the  thread  and  plummet  may  hang  without  the  room  i  then 
by  help  of  the  Suns  Azimuth  you  may  draw  the  meridian  line,  (as 
before)  as  if  the  Glafle  were  horizontal,  and  move  the  lath  with 
the  thread  and  plummet  at  the  end  of  it  to  and  fro,  until  the 
thread  and  plummet  be  in  thedireft  meridian  of  the  woild  with 
the  center  of  the  Glafle.  Then  (as  before)  tie  a  thread  erode 
the  room,  in  fuch  fort  that  from  or  by  fome  part  of  die  laid  thread 
both  the  Reclining  glade  and  the  thread  to  which  tire  plummet  is 
fattened  may  be  feen  at  one  time*  Then  (as  before)  on  the  faid 
thread,  which  erodes  the  room,  I  tie  a  dipping  knot)  which  I 
more  to  and  fro  on  the  faidftring>  until  by  looking  in  the  faid 
Glade  I  find  from  my  eye  the  faid  knot  and  fome  part  of  the  per¬ 
pendicular  thread  without,  all  as  it  were  in  one  right  line,  the 
one  fhadowing  or  interpofing  the  fight  of  the  other,  being  then 
very  careful  to  keep  that  knot  in  the  fame  petition,  then  take  .the  - 
thread  (whofe  end  whereof  being  fattened  in  the  faid  center  of 
the  Glade)  and  bringing  it  jutt  totouch  the  faid  knot,  I  augment 
that  thread,  until  the  end  thereof  touch  the  faid  wall  or  Cielihg, 
and  the  faid  ebreachalfo  touch  the  knot ,  as  before:  then  in  that 
place  where  the  end  of  the  faid  thread  toucheth  the  wall  or  Cic- 
lincr,  I  make  a  mark,  which  mark  or  point  will  be  diic&ly  in  the 
reffe&ed  meridian  of  the  world,  according  to  the  fituation  of  that 
Glade.  Then  again  I  remove  that  thread  (overthwart  the  room) 
on  which  the  faid  knot  is,  cither  higher  or  lower  then  it  formerly 
was  at  pleafure,  ftill  having  regard  that  from  fome  part  of  the  faid 
thread  within,  you  may  fee  both  the  Reclining  Glade,  and  the 
perpendicular  thread  without  at  onetime ;  and  (as before)  move 
the  faid  flipping  knot  on  the  faid  thread,  until  by  looking  in  the 
faid  Reclining  Ghfle,  you  fee  the  faid  knot  and  fome  part  of  the 
perpendicular  thread  without  in  one  right  line,  fo  as  the  one  fha- 
dows  or  hinders  the  fight  of  the  other,  (as  before)  which  knot 
then  mutt  not  be  removed  from  its  fituation,  then  take  that  thread 
(whofe  end  is  fattened  in  the  Glafle)  and  bring  it  to  touch  that 
knot  the  end  of  the  faid  thread  being  continued  to  touch  the 

wallorCieling:  fo  is  that  point  of  touch  oa  the  Cieling  another 
~  -  D  -  -  l  point 
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point  found  in  the  Kefledled  Meridian  of  the  world.  So  is  there 
two  points  found  in  the  faid  Refle&ed  Meridian,  on  the  wall 
or  Cieling;  by  which,  if  a  thread  (as  before)  be  fo  fuuated,  that 
it  may  interpofe  between  the  eye  and  the  faid  two  points,  many 
points  thereby  in  the  laid  reflected  Meridian  may  be  made  at  e- 
very  bending  or  angle  of  the  wall  or  Ciding,  whereby  the  Re- 
fi j(fted  meridian  delired  may  be  drawn  ,  by  drawing  a  line 
from  point  to  point  obliquely  in  the  Hoorn,  which  will  be  the 
true  Reflected  Meridian  of  the  world)  according  to  the  fituation 
of  that  Glafic. 

Now  this  Refleded  Horizon  and  Meridian  being  firfl 
'  drawn,  they  will  be  of  great  ule  in  drawing  the  Hour- 
lines,  together  with  all  the  furniture  that  potfibly  can  be 
drawn  on  any  Diall. 

To  draw  the  Reflected  How-lines  to  any  Reclining  Glajfe  on  any 
plane  whatfoever ,  that  the  Sun  will  bereflefted  on  :  By 
help  of  an  ordinary  Horizontal  Dial  for 
*  that  Latitude . 

•*  ^  .  *<*•'  ,  * 

,  +  •  'll 

Clift,  extend  feveral threads  from  the  center  of  the  Glafle  to 
A  the  extremity  of  the  Reflected  Horizon  in  the  Room  (which 
for  more  conveniency  and  ufe  may  be  the  feveral  hour- lines,  and 
may  allb  ferve  as  a  bed  to  fituate  the  Horizontal  Dial!  on  the  Re- 
flrdcd  Horizon)  having  regard  to  (ituate  the  center  of  the  DiaL 
on  the  center  of  the  Glade,  and  the  Meridian  of  chat  Dial  on 
the  Reflected  Meridian  of  the  World  :  Then  to  frnde  the  point 
in  the  Rc Reded  reverfed  Axis  on  the  floor  of  the  Room  ;  Take 
a  thiead,  one  end  thereof  being  fattened  in  the  center  of  the 
G  lafle,  and  move  the  other  end  thereof  to  and  fro  in  the  reflected 
meridian  under  the  Refleded  Horizon,  until  by  help  of  a  Qua¬ 
drant  the  faid  thread  is  found  to  be  depreffed  under  the  reflected 
Horizon,  equal  to  the  latitude  of  the  place,  and  where  the  end  of 

ther 
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tVic  faid  thread  interfe&s  or  meets  the  RtfleftedMeridfcm  cither 
on  the  floor  or  wall,  that  point  is  the  refle&ed  revcrlcd  Axis,  as 
was  required.  In  which  point  fatten  one  end  of  a  thread,  which 
thread  will  be  of  great  ufe  in  drawing  the  reflected  hour-lines  on 
any  wall  or  Cieling  whatfoever.  Now  if  this  thread,  whole  end 
is  fattened  in  a  point  on  the  reflected  reverfed  A$is,  be  taken  and 
brought  to  touch  any  part  of  any  one  of  the  threads  of  the  heur- 
linesr(produced  to  and  fattened  in  the  reflected  Horizon)  the 
faid  thread  being  continued  fo,  as  the  end  thereof  may  touch  the 
wall  or  Cieling,  and  alfo  any  part  of  the  faid  thread  touch  the 
hour-line  or  thread  propoftd ;  that  point  on  the  wall  or  Cieling  is 
in  the  reflected  hour-  line  defired  to  be  drawn  :  Alfo  the  other 
point  in  the  fame  reflected  hour-line  may  be  found  ;  If  the  laid 
thread,  whole  end  is  fattened  in  the  Reflected  Axis,- be  brought  to 

touch  I'ome  other  part  of  the  fame  hour-thread  piopofed  ;  lothac 
when  (as  before)  the  end  of  the  faid  thread  touche th  the  wall  or 
Ciclin°,  fome  part  of  chat  thread  may  alio  touch  the  hour-line 
defired^  which  point  of  touch  on  the  wall  ©r  Cieling,  is  alfo  ano¬ 
ther  point  in  the  laid  reflected  hour-line  defired-  By  which  two 
points  fo  found  (as  fiefoire)  the  reflected  hour-line  may  be  drawn 
by  a  thread,  projecting  by  thole  points  from  the  eye,  as  it  was 
formerly  directed  in  drawing  the  reflected  hour-lines  to  an  Hori¬ 
zontal  G  latte. 


To  draw  the  RefeBed  EqumoBial  line ,  and  alfo  the  Tropkkj 
on  Any  wall  or  Cieling^  to  any  Recltntng  Resetting  glajje . 


x  To  draw  the  reflected  Squinottial  line  on  the 

Wallor  Cieling . 

TAke  that  thread,  whofe  end  is  fattened  in  the  center  of  the  re¬ 
clining  olaffe,  and  move  the  other  end  thereof  to  and  fro  in 
the  faid  Rcfkaed  meridian  formerly  drawn,  until  (by  help  of  a 
Quadrant)  the  faid  thread  is  elevated  above  the  rcfle&ed  Horizon 
formerly  drawn ,  equal  to  the  Complement  of  the  Latitude, 
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(which  as  before  will  be  alwayes  perpendicular  to  the  reverfed 
Axis)  and  make  a  point  in  the  faid  refledled  meridian,  where 
the  end  of  the  faid  thread  toucheth  *,  then  on  that  point  and  the 
faid  refleded  meridian  on  the  Cycling,  raife  a  perpendicular  line, 
which  is  the  Reflt&ed  Equino&ial  linedefired* 

Z-.  To  dr  aw  the  reflected  Tropickj  ,  or  other  7  fir  fill  els  $f 

Declination. 

FIrft,  (as  before)  make  or  take  out  of  fome  Book  a  Table  of 
the  Suns  Altitude  for  each  hour  of  the  day,  calculated  for  the 
place  or  Latitude  propofed,  when  the  Sun  is  in  either  of  thcTro- 
picks,or  other  parallel  of  Declination:  then  take  that  thread, whofe 
end  is  fattened  in' the  center  of  the  Glade,  more  the  other  end 
thereof  to  and  fro  in  th:  hour-line  propofed,until  by  applying  one 
tide  of  a  quadrant  to  the  {aid  thread  you  find  the  laid  thread  eleva¬ 
ted  above  the  refle&ed  Horizon  anfwerable  to  the  Suns  height  in 
that  hour  propolcd,  when  he  is  in  that  Tropick  or  degree  ofDc- 
clinatioii  propofed*  Which  altitude  required  will  be  found  in  the 
forefaid  Table  for  that  end  calculated,  which  laid  thread  being  of 
the  elevation  above  the  refined  Horizon,  as  the  faid  Table  dl- 
tie&eth  :  then  mark  where  the  end  of  the  thread  (foelevated^ 
toucheth  the  Wall  or  Cieling  in  that  hour-line  :  fo  is  one  point 
found  in  the  rcfic&cd  parallel  of  Declination  defired  to  be  drawn. 
In  like  manner,  find  in  the  laid  Table  in  the  fame  parallel  or  de¬ 
gree  of  declination  what  altitude  the  Sun  hath  at  the  next  hour, 
and  elevate  the  faid  thread,  whofe  end  is  fattened  in  the  center  of 
the  Glaffe,  equal  to  the  Sum  altitude  in  that  hour  above  the  faid 
l  ettered  Honzon,  by  help  of  the  faid  Qjuadrant,  aiid  where  the 
other  end  of  the  laid  tnreadfalleth  in  the  hour-line  propofed, make 
another  mark  or  point.  And  fo  in  like  manner  make  the  points 
( belonging  to  that  parallel  of  Declination)  in  the  remaining  houc- 
lincs,  according  to  the  fcveral  Altitudes  found  in  the  faid  Table 
-•f  A’tiiu  les :  Then  drawing  by  band  a  line  to  patte  through 
thole  fevcral  points  lb  found,  as  before,  which  line  is  the  reflet 

cd 
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td  parallel  of  the  Suns  declination  defired.  In  like  manner  may 
be  drawn  all  or  any  other  parallel  of  Declination,  which  may 
have  refpeCl  to  the  Suns  place,  or  the  length  of  the  day*  as  fhall 
be  defired. 


F 


Or> 

Ttf  draw  the  faid  reflected  Tropicus,  or  other  parallel*  of  *Decl*~. 
nation ,  without  an]  Tables  calculated^  only,  by  help  of  a 
Trigon  firjf  made  on  pafl  board  or  other  material*. 

Note  that  all  farallels  are  leffer  (fircles. 

It  ft  (as  formerly  is  fhewd  in  drawing  the  parallels  of  Delina- 
cion  to  a  Reflecting  Horizontal  Glafle)  fatten  the  Trigon  on 
the  reflefted  reverfed  Axis,  fo  that  the  center  of  the  Trigon  may 
be  in  the  center  of  the  Glafle,  then  alfo  will  the  Equinoftiai  on 
the  Trigon  be  perpendicular  to -the  faid  reflected  reverfed  Axis  i 
then  take  the  thread  fixed  in  the  center  of  the  laid  Glafle,  (which 
is  alfo  in  the  cei^er  of  the  Trigon)  and  lay  it  upon  that  parallel 
of  Declination,,  drawn  on  the  faid  Trigon,  wh©fe  reflected  pa¬ 
rallel  is  required  to  be  drawn  on  the  plane  or  Cieling:  then 
move  the  Trigon,  the  thread  lying  on  the  faid  parallel,  until  the 
end  of  the  faid  thread  touch  any  hour-line  on  the  faid  wall  or 
Cieling,  in  which  point  of  touch  on  that  hour-line  make  a  mark, 
fo  will  that  point  be  in  the  reflefted  parallel  of  Declination  de- 
fired.  In  like  manner,  move  the  faid  Trigon,  fill!  keeping  the 
thread  on  the  fame  parallel,  until  the  end  ©f  that  thread  touch  a- 
nother  hout-line  on  the  faid  plane  or  Cieling,  and  there  alfo  make 
another  mark.  And  fo  in  like  manner  find  a  point  in  each  hour-line 
through  which  that  refleCled  parallel  mutt:  pafife  5  then  drawing  a 
line  to  pafle  through  th ofe  feveral  points  on  the  faid  plane  or  Cie- 
ling,  which  line  is  the  reflefted  parallel  of  the  Suns  Declination, 

defired.  . 

In  like  manner  may  be  drawn  any  ©ther  reflected  parallel  ©I 

Dedijvatipn  required* 

T* 


1  ,  .»  .  . 

^o  Reflected  Dialling  from  any  reclining  Glaffe ♦ 

To  draw  the  re  fielded  Azimuth- lines  to  Any  reclining  Glajfe,  on 
any  plane  whatfoever  that  the  Sun-beams  will  be  rebelled 
on .  Here  note  that  9siz,imuths  are  great 

Circles. 

'  -  >  -r  *  *  *  *  jm  ,  ’  *  -  ;  «, 

T7lrft,  know  that  the  reflected  vertical  point  in  the  Axis  of  the 

Reflected  Horizon,  will  alwayes  be  found  in  the  reflected  me¬ 
ridian.  And  look  how  many  degrees  the  reflected  Horizon  dif¬ 
fers  from  the  dirciSl  Horizon,  fo  many  muft  the  refle&ed  Axis  of 
the  Horizon  differ  from  the  direCl  Axis  of  the  Horizon  :  Hence 
the  refle&cd  vertical  point,  whereby  the  reflected. Azimuth-lines 
arc  drawn,  may  be  thus  found. 

Take  that  thread  whofe  end  is  fixed  in  the  center  of  the  Glaffe, 
and  move  the  other  end  thereof  to&  fro  in  the  rcfle&ed  meridian, 
until  by  applying  one  fide  of  a  quadrant  thereto,  you  find  the  faid 
thread  depreffed  juft  90  degrees,  or  perpendicular  itWtr  the  re¬ 
flected  Horizon ;  then  make  a  mark  or  point  wh^e  the  other  end 
of  the  faid  thread  toucheth  the  faid  reflected  Meridian  on  the 
Wall,  Ground,  or  Floor  of  the  Room,  which  point  fo  found  is 
the  reflected  vertical  point  defired,  in  which  point  fallen  one  end 
of  a  thread  : 

Then  on  paftboard  or  other,material  draw  the  points  of  the 
Compaffe  or  other  degrees,  placing  the  center  thereof  in  the  cen« 
ter  of  the  Glaffe, and  the  meridian  thereof  in  the  refledTcd  meri¬ 
dian  of  the  world,  which  laid  pafiboaul  muft  be  alfo  fituated  in 
the  reflected  Horizon  juft  as  the  Horizontal  Dial  was  formerly 
directed  to  be  fituated  for  drawing  the  reflected  hour-lines :  And 
as  the  threads  from  the  center  fafiened  in  the  reflected  Horizon 
were  alio  the  hour-lines  on  the  Horizontal  Diall ,  whereby  the 
reflected  hour-lines  were  drawn.  Sc5  now  the  threads  from  the 
center  faftened  in  the  Reflected  Horizon  may  be  the  Horizontal 
Azimuth  lines  ,  whereby  the  reflected  Azimuth-lines  may  be 
drawn  :  Or  if  that  thread  which  faftned  in  the  center  of  the  glafs 
be  drawn  exactly  over  any  Azimuth-line,  the  end  whereof 

being 
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being  faftened  by  a  nail  or  ocher  means  in  the  reflected  Hori¬ 
zon  on  the  other  fide  of  the  Room,  there  may  feveral  points  be 
found  in  the  wall  or  Cieling,  through  which  the  reflected  Azi¬ 
muth  line  muft  pafle,  as  followeth  : 

Take  that  thread,  one  end  of  which  is  faftened  in  the  faid  ver¬ 
tical  pointy  and  bring  it  juft  to  touch  the  Azimuth  thread  former¬ 
ly  faftened,  and  continue  it  until  the  end  thereof  touch  the  wall 
orCieling,  (and  alfo  the  thread  it  felf  touch  the  faid  Azimuth 
it  felf,  as  before)  in  which  point  of  touch  on  the  wall  or  Cieling 
make  a  mark,  through  which  point  that  refle&ed  Azimuth-line 
muft  pafle.  Then  move  the  laid  firing  faftened  in  the  faid  ver¬ 
tical  point  ,  fo  that  it  may  juft  touch  the  faid  thread  again,  but  in 
another  place :  then  as  before  continue  that  thread,  untill  the 
.end  thereof  couch  the  wall  or  Cieling  again,  as  before,  and  there 
make  another  mark,  through  which  the  laid  reflevfted  Azimuth 
line  muft  alfo  pafle  ;  In  like  manner  may  more  points  be  found 
for  your  further  guide,  in  drawing  that  Azimuth-line.  But  two 
points  being  found  wilibe  fuflkient. 

To  draw  any  re  flexed  line  by  any  two  points  given  over  any  plane 
whatfoever ,  without  projecting  by  the  eye . 

•■****  —  "  •  —  \  1  ‘  ►  J 

n  [  j  *  •  : ■  -  ’  „  \  \  *  0  ^  •  i  ■  : 

FAften  two  threads  in  the  place  of  the  center  of  the  faid  recli¬ 
ning  Glafle,  drawing  the  faid  threads  ftraight,  fattening  each 
of  the  other  ends  in  the  two  reflected  Azimuth-points  for¬ 
merly  found  on  the  wall  or  Cieling.  Then  fituate  a  thread  c  rofs 
or  thwart  the  room,  fo  as  it  may  croffethofe  other  threads  from 
the  center,  necr  at  right  angles,  and  alfo  juft  touch  both  of  them' 
in  that  fituation.  By  Which  faid  thread  croffe  the  room  may  any- 
number  of  points  in  the  faid  reflected  Azimuth-line  to  be  drawn, 
be  found  at  pleafure  :  Tor  if  the  end  of  another  thread  be  alio 
faftened  in  the  center  of  the  faid  Glafle,  making  the  other  end 
thereof  to  touch  the  wall  or  Cieling,  . -but  fo  that  it  may  alfo  juft 
touch, the  (aid  thready  which  is  faftened  croife.  the  room,,  which 

point 
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rt  fiefieUed  Dialling  front  Any  Reclining  Waft. 
point  of  touch  on  the  faid  wall  or  Cieling  is  another  point  In  the 
faid  refte&ed  Azimuth  line  required  to  be  drawn.  In  like  man¬ 
ner  may  more  points  be  found  at  every  angle  or  bending  of  the 
wall  or  Cieling  for  the  exader  drawing  the  refle&ed  Azimuth 
line  required,  which  doth  find  points,  whereby  is  drawn  the  fame 
refle&ed  Azimuth  line  (or  other  lines)as  was  formerly  done  by  a 
thread  fo  fituated,  that  it  may  interpole  between  the  eye  and  any 
two  points  atfigned  on  the  wall  or  Cieling. 

In  like  manner,  if  the  thread  fattened  on  the  further  fide  of 
the  room  were  removed  on  another  Azimuth  line  on  the  laid 
paftboard,  and  then  fatten  it  again  on  the  further  fide  of  the  room 
(as  before)  you  may  by  help  of  the  faid  thread  fattened  in  the 
laid  vertical  point  find  feveral  points  on  the  wall  or  Cieling, 
through  which  that  Azimuth* line  will  palTe;  So  may  you  either 
by  this  or  the  former  way  draw  what  Azimuth  lines  you  pleafe, 
either  in  points  of  the  Mariners  Compafle  or  degrees,  as  you 
pleafe,  by  drawing  it  firft  on  pattboard,  as  before  is  dire&ed. 

And  note  generally,  that  fuch  relation  the  point  found  on  the 
floor  or  ground  in  the  reflected  reverfed  Axis,  hath  to  the  hour¬ 
lines  drawn  on  the  Horizontal  Dial,  in  di awing  the  rcfle&cd 
hour-lines;  The  fame  hath  the  Refle&cd  veitical point  found  on 
the  floor  or  ground,  to  the  Azimuths  drawn  on  the  paftboaid  in 
drawing  the  reflected  Azimuth-lines. 

7* o  dr nyr  the  refilled  fArAllels  of  the  Suns  altitude ,  er  proporti¬ 
ons  of  fhadores  to  Any  reclining  fjlaffe  on  any  Plane  what - 
foever ,  that  the  Sun- beams  will  be  refetted  on. 

Here  note ,  that  parallels  of  Altitude  are  lejfer 
Circles ,  therefore  are  not  reprefented 
by  a  right  line . 

Firft,  know  generally  that  what  refped  the  parallels  of  Decli¬ 
nation  have  to  the  hour-lines,  fuch  have  the  parallels  of  Al¬ 
titude  to  the  Azimuths. 

Pop  if  one  end  of  a  thread  be  fattened  in  the  place  of  the  cen- 
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Kir  of  the  reclining  Glaflc,  and  the  other  end  moved  to  and  fro 
in  any  refle&ed  Azimuth  line,  until  the  laid  thread  be  elevated  a-, 
ny  number  of  degrees  prop ofed  above  the  reflc&ed  Horizon  (eke 
Elevation  of  which  thread  being  found,  by  applying  a  Quadrant 
thereto,  and  making  a  mark  or  point  where  the  end  of  the  (aid 
thread  toucheth  the  laid  refle&ed  Azimuth  drawn  on  the  wail  or 
Cieling,  that  point  lb  found  is  the  point  through  which  that  Al- 
micamer  or  refle&ed  parallel  of  the  Suns  altitude  rau(l  pafle. 

In  like  manner,  remove  the  other  end  of  the  faid  thread  fan¬ 
ned  in  the  center  of  the  Glafle  to  another  reflected  Azimuth* 
line,  and  (as  before)  move  it  higher  or  lower,  uncill  by  applying 
the  edge  of  a  quadrant  to  that  thread,  you  find  the  faid  thread  a- 
bove  the  refle&ed  Horizon  the  fame  number  of  degrees  fiift  pro- 
pofed,  and  at  the  end  of  the  faid  thread  in  that  Refle&ed  Azi¬ 
muth-line  drawn  on  the  wall  or  Cieling  I  make  another  mark  or 
point,  through  which  the  fame  Reflected  Almicanter  or  parallel 
of  Altitude  mull  alfo  pafle :  And  fo  in  like  manner  I  find  a  point 
on  each  reflected  Azimuth-hne,  through  which  the  lame  parallel 
of  Altitude  rauft  pafle.  Then  drawing  by  hand  a  line  to  pafle 
through  thefefeveral  points  fo  found,  as  before,  that  line  is  the 
Reflected  parallel  of  the  Suns  Altitude  propofed.  In  like  man¬ 
ner  may  be  drawn  all  the  other  parallels  of  Altitude  defired, 
which  will  (hew  the  Suns  altitude  or  the  Proportion  of  any  flha- 
dow  to  its  altitude,  at  any  appearance  of  the  Suns  reflex  thereon. 

To  draw  the  Jewifh  or  old  unequal  hour-lines  to  any  Reclining 
Glajfe  on  any  plane  whatfoever  that  the  Sun-beams  will 
be  rejletted  on*  Here  note  that  the  Jewifh  hour - 
lines  are  great  Circles . 

FIrft,(by  the  Rules  formerly  given)  draw  two  reflected  paral¬ 
lels  of  Declination  of  i6d.  55%  the  one  being  neer  the  Sum¬ 
mer,  and  the  other  neer  the  Winter-Tropick  *  for  when  the 
Sun  hath  that  Declination,  the  day  is  15  hours  long  in  the  Sum¬ 
mer)  and  9  in  the  winter :  Then  (as  is  formerly  directed)  fituate 
.>  M  -  a 


24  Refletted  Dialling  from  An]  Reclining  Glaffe. 

a  thread  juft  between  the  eye,  and  thofe  three  points  in  the  laid 
Reflected  Dial,  as  is  expreifed  in  the  infuing  Table,  fo  may  you 
thereby  draw  all  or  any  of  thole  J ewifh  hour-lines  delated,  which 
will  at  any  appearance  of  the  ipotby  the  reflex  of  the  Glaffe  a- 
mon^ft  thole  hour-lines,  fhew  how  many  of  the  equal  hours  is 
pafliince  Sumrifing,  as  was  delired.  Now  in  this  Latitude  of 
51  deg.  30',  If  the  parallels  of  the  Suns  declination  be  drawn, 
both  when  the  day  is  9  and  1  5  hours  long,  that  is,  when  it  is  \6dt 
55',anyof  thofe  Jewifh  hour-lines  will  intericct  the  common 
hour-lines,  either  upon  the  hours,  halt  hours,  or  quarters. '  And 
fuch  a  declination  may  be  found,  that  it  (hall  lo  do  ifi  any  Latitude 

delired. 
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Tod  raw  the  Circles  of  Pofition  to  any  reclining  Glaffe  on  any- 
plane  what  Jo  ever  y  that  the  Sun^beams  will  bereflefieapn. 

j 

\  1  Otethat  all  Circles  of  Pofition  are  great  Circles  of  the 
Sphere,  and  do  alwayes  intericct  each  other  in  that  point  of 
the  Reflected  meridian  winch  toucheth  the  Reflected  Hori¬ 
zon,  which  may  be  called  the  common  intersection  ;  which  laid 
Circles  of  Petition  arc  reckoned  upon  the  Reflected  Equinoctial 
both  vvay.es  from  the  laid  meridian  down  to  the  laid  Horizon; 
The  Horizon  Eaftward  being  the  Cuipis  of  the  firft  Houfe,  and 
the  Horizon  Weflward  being  the  Cuipis  of  the  leventh  Houle  ; 
and  the  Reflected  meridian  the  cuipis  of  the  tenth  Houfe.  So  thac 
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thole  Meridian-planes,  whole  Reclination  is  60  degrees  Weft- 
wards,  (being  meafured  from  the  meridian  in  the  Equinoctial) 
lies  in  the  Cufpis  of  the  eighth  Houle,  and  30  degr.  Weft  ward 
lies  in  the  Culpis  of  the  ninth  houfe,  and  30  deg,  Eaftward  in  the 
Cufpis  of  the  eleventh  Houle,  and  60  deg.  Eaftward  in  the  Culpis 
of  the  twelfth  Houle  ;  which  are  all  the  Houles  above  the  Hori¬ 
zon. 

Now  to  draw  any  Circle  of  cPofition ,  or  the  Cttfpls  ‘of  any  H'oaft 
on  any  Cieling  or  wall  to  any  reclining  Gl.ijfe  is 
done  as  followeth  : 

Firft,  faften  a  thread,  in  fuch  fort,  within  the  Room,  as  that  k  . 
may  interpofe  between  the  eye  and  the  [aid  common  point  or  in- 
terfection  on  the  wall  or  Cieling,  and  alio  between  that  point 
where  the  reflected  hour-line  of  4  (being  6  o  deg.  Well  ward  from 
the  laid  Meridian)  interfects  the  reflected  Equinoctial  alio  on  the 
Cieling,  whereby  points  may  be  made  at  every  bending  or  angle 
of  the  wall  or  Cieling,  to  which  the  thread  lo  fttuated  may  alio 
interpofe,  by  which  points  the  Reflected  Culpis  of  the  eighth 
Houl'e  may  be  drawn.  Jn  like  manner  may  the  Cufpis  of  any 
other  Houlb  above  the  Horizon,  as  the  yth,  or  10th.  which  is  the 
Meridian  (or  Medium  C& A)  or  iith„  or  12 th»  be  drawn  alloa 
For  if  (as  before)  the  laid  thread  be  again  fo  fattened  within  the 

Room,  as  that  it  may  alfo  interpofe  between  the  eye  and  the  laid 

common  point  of  interfe&ion,  and  alfo  thofe  points  where  the 
refle&ed  hour-line  of  2  (being  30  deg.  Weft  ward  from  the  laid 
meridian)  do  cut  the  reflected  Equmo&ial,  whereby  may  be 
drawn  the  reflebled  Culpis  of  the  ninth  Houle.  Or  where  the 
Reflected  hour-line  of  10  (being  alfo  30  deg,  Eallward  from  the 
meridian)  do  alfo  cut  the  laid  refleccedEquiuoctial,  whereby  may 
be  drawn  the  Cufpis  of  the  1  ith.  Houfe.  Or  where  the  reflected 
hour-line  of  8  (being  60  deg.  Eaftward  from  the  meridian)  do 
alfo  cut  the  laid  reflected  Equinoctial,  whereby  may  be  drawn  the 
Culpis  of  the  1 2th-  Houfe.  The  Horizon  alwayes  being  the  Cul¬ 
pis  of  the  firft  and  feventh  Houfes^and  the  meridian  the  Culpis  of 
• '  ~ 
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the  tenth  houfc  or  Me  Sum  Coeli :  wherein  generally  it  is  to  be 
noted.  That  in  all  planes  which  cut  the  common  Interaction  of 
the  meridian  and  Horizon,  (as  doth  the  Horizontal,  and  alio  all 
meridian  planes  both  Direct  and  Reclining)  thefe  Circles  of  Po¬ 
rtion  are  all  parallels  the  meridian,  and  therefore  parallel  each 
toother.  For  look  what  refpeetthe  hour-lines  in  all  Direct  or 
Reclining  Polar  Planes,  or.  Direct  meridian  Planes  have  to  the 
Axis  of  the  World:  Such  reipect have  the  Circles  of  Pofition, 
in  all  Horizontal,  or  Dire&  meridian  or  Reclining  meridian 
Planes,  to  the  Axis  of  the  Prime  vertical :  For  as  the  hour-lines 
in  the  ftrlt  are  all  parallel  to  the  Axis  of  the  Equinoctial,  in  whofe 
PolcMhey  meet :  So  the  Circles  of  Portion  in  the  fecond  are  all 
parallel  to  the  Axis  of  the  Prime  Vertical,  in  vvhofe  Poles  they 
alfo  meet. 


The  reafon  why  Glajfe s  reflett  a  double  Spot,  *  becaufe  they  Are 
polifht  on  both  fides ,  which  may  be  r  emedted  with  a  V\isit%-ftone* 
Thofi  that  defire  to  read  more  of  this  Subjett  may  fee  what  ts 
written  by  Kircher,  in  primitiis  Gnomic#  Catoptric#,  and  fnse 
him  by  Magnan  and  others , 
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